The business world already has begun making large-scale investments to understand and utilize this wealth of information for competitive advantage. The motivation behind this is remarkably simple: They want to understand customer behavior, and extract value from it.
Therein lies the question for orthopaedics, and all of medicine: If big data can inform businesses' understanding of their customers, can it also be used to better understand and treat our patients? The answer is yes, and it is currently happening. If big data still feels abstract, then look no further than the Electronic Medical Record (EMR) to get better acquainted with it. The medical record, that cozy, comfortable bastion of daily medical practice, has all the hallmarks of big data in its aggregated digital form. They generate and store massive quantities of complex clinical information. Like most big data, EMRs are text-heavy and unstructured. Unstructured data lacks the predefined organization needed to readily analyze or process the information held within it. Even in the Digital Age, unstructured data is challenging to deal with, but this is changing.
Commercial analytics software has emerged to meet the challenges of big, A Note from the Editor-in-Chief: We are pleased to present to readers of Clinical Orthopaedics and Related Research 1 the latest Orthopaedic Healthcare Worldwide column. This section explores the political, social, and economic issues associated with delivering musculoskeletal care in the many environments in which our specialty is practiced, both in the United States and around the world. We welcome reader feedback on all of our columns and articles; please send your comments to eic@clinOrthop.org. Each author certifies that they, or any members of their immediate families, have no funding or commercial associations (eg, consultancies, stock ownership, equity interest, patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article. unstructured data, and now, the widespread adoption of EMRs is paving the way for analytic tools specific to healthcare. Healthcare analytics is medicine's version of big-data analytics, and it has already been anointed by industry experts as the next big thing for reducing costs, improving outcomes, and coordinating care [6] . By integrating medicine, statistics, and computer science, healthcare analytics will one day enable us to unify sources of clinical data and information across formats and platforms, ultimately creating a longitudinal record for patients across inpatient, outpatient, specialty, and ambulatory settings. This seamless integration of data, combined with the analytics to see and communicate insightful patterns within it, will be an invaluable tool for improving quality, reducing cost, and advancing research. Industry experts estimate that analytics could save the US healthcare system as much as USD 300 billion per year [1] . Most exciting of all is what clinical data analytics is expected to do for the day-to-day care of patients in the hospital, clinic, and throughout the community.
Granted, clinical data analytics software can be expensive, and small hospitals on tight budgets will not be able to invest in the technology initially. We suspect that the adoption of clinical data analytics is likely to behave like other technological innovations in healthcare that have large upfront costs (like MRI machines and EMR systems). We anticipate there will be early adopters, most likely large hospitals with deep pockets and an appreciation for how the technology can be immediately applied, and those that adopt the technology later, such as smaller hospitals on tight budgets who need to see the benefits before making a large investment.
Facile use of clinical data analytics will one day become as familiar as radiograph imaging and the stethoscope. Analytics applied to clinical information will give physicians greater insight into patients' health profiles by bringing to light patterns and signals within noise that can be used to assess, monitor, and predict treatment outcomes based on patient profile. And when this insight is coupled with our ever-increasing connectivity, we will have new opportunities for patient engagement and care coordination.
But the ''Age of Big Data'' has opportunities that go far beyond the confines of EMRs. We are only just starting to understand and apply a broad array of nontraditional data sources to healthcare. History puts these opportunities into context. Recall Dr. Osler's advice about listening to patients. Today, we have the unprecedented ability to listen to the collective voice of millions of people around the globe in almost real-time. Roughly 15 years ago, Google Inc. figured out that people speak through the information they seek online. Google listened to these voices on its way to becoming the second most valuable company in the world [10] by converting the information they gather about its global users into highly targeted online advertising.
Suspend judgment, and think about how this approach can be used for understanding trends in healthcare. A researcher named Gunther Eysenbach showed that these queries are an intrinsically valuable source of information about health trends, and he used it to lay the foundation for a web query-based approach to influenza surveillance that Google later carried forward with modest success [2]. The ongoing program called Google Flu Trends operates based on the clever observation that searches for flu-related information become more popular in areas where flu is prevalent [3, 4] . Such information may one day be used to compliment the Centers for Disease Control and Prevention's traditional influenza surveillance methods by acting as an early warning system.
Google Flu has been far from perfect; nonetheless, it represents a new way to think about population health management [7, 8] . This is big data in action, a new interpretation of Osler's adage, and it works by listening to the combined voice of millions of people seeking health-related information on the Internet every day on topics as vast and varied as health and medicine itself. For example, web searches for the word ''injury'' increase in popularity in the United States every September at the start of the football season [5] . This pattern represents an opportunity for professional medical societies. Our patients are asking these injury-related questions every September, why not answer them through targeted, online public health announcements?
It is good to be skeptical. Big datarelated efforts have had as many failures as they have successes. Google Flu has had well-publicized problems with its algorithm's ability to make accurate estimates of influenza activity [7, 8] . It is important to remember that a datarich environment does not obviate the need for established rules of probability and statistics. It is irresponsible to completely forgo hypothesis testing in favor of mining large data sets for patterns and using these patterns to assign causality and predict the future. Moreover, bias must always be considered, because regardless of the size of the data, it will never go away completely. Finally, we must remember to protect patients' privacy as well as their individuality. Physicians treat patients, not their profiles, and it is impermissible to allow the Age of Big Data to compromise patients' health information no matter what the perceived gain.
Pitfalls aside, we now have an exciting array of new data sources and complimentary analysis tools that are likely to revolutionize every facet of medicine, from the ways we interact with and treat patients to the ways we conduct research. This article is not only a call to action, it is a call to dream. Big data is not a threat, but a tremendous opportunity, and this is only the beginning. Providers should seek out opportunities to learn more about the power and potential of big data, and how it can be used for the benefit of our patients. Keep an open mind, think creatively, but proceed with cautious optimism: Predicting the future has always been a dicey business.
